of micropulverized barium sulphate. (Editorial Note: As of January 9, 1967, the U. S. Food and Drug Administration had not approved this product for manufacture in the United States.) was present which had become intermittently infected over the years, although not recently. Ten days before admission, she had developed increasing headaches, vomiting, and unsteadiness. On admission she was drowsy and showed bilateral papilledema and signs of a right cerebellar lesion. The raised intracranial pressure was treated by emergency bifrontal-ventricular drainage. Myodil ventriculography confirmed the presence of a right-sided posterior-fossa spaceoccupying lesion.
Operation. On December 12, 1965, a large, right-posterior-fossa subdural cmpyema and a cerebellar hemisphere abscess were aspirated; a catheter was inserted into the abscess for drainage and the instillation of antibiotics. The abscess cavity was washed out with saline, and ~ ml of Steripaque with 1O0 mg Streptomycin and 10,000 units of Penicillin were injected into it. Radiographs were then taken (Fig. 1) . The superficial part of the dermoid cyst was excised, and a small funnel-shaped opening through the occipital bone was noted.
The infecting organism was a Penicillinresistant Staphylococcus Pyogenes. The cavity was accordingly irrigated at intervals with a solution containing Neomycin, Polymyxin, and Zinc Bacitracin, and parenteral Ampicillin was given for 1O days.
Postoperative Course. Postoperative recovery was rapid and uneventful, and shrinkage of the abscess cavity was satisfactory (Fig. 2) . The patient was discharged 3 weeks after the operation, with only minimal right-sided cerebellar signs. Six weeks after the operation, however, she began to complain of interscapular cramp-like pains, which were aggravated by lying on her back. The pains gradually increased, requiring morphine, and began to radiate into the pre- Second Admission. Examination on readmission to the hospital s weeks later showed a localized tenderness over the upper dorsal spine, but no neurological deficits. L u m b a r puncture revealed a low CSF pressure, xanthochromic fluid with a white cell count of 136 per c u m m , p r e d o m i n a n t l y lymphocytes, and a protein content of ~.5 gm/100 nil. There was no clinical or laboratory evidence of infection. T h e CSF was sterile; the sedimentation rate was 17 m m in the first hour (Westergren) ; the white blood count was 8,100 per eu ram, and the hemoglobin was 14.3 mg/100 ml. Plain radiographs of the cervical and dorsal spine revealed the presence of radio-opaque material from the foramen m a g n u m to the mid-dorsal region of the spine, lying in the posterior aspect of the spinal canal (Fig. 3 ). L u m b a r myelography demonstrated complete obstruction to the contrast medium (Myodil) at the sixth dorsal level (Fig. 4) .
Second Operation. On F e b r u a r y 17, 1966, a laminectomy was performed from C-2 to D-7. A sheet of firm, pale, gray granulation tissue was found and removed from the subdural space (Fig. 5 ). I t peeled off easily from both the arachnoid and dura, although it was more firmly attached to the latter. The granulation tissue lay mostly in the posterior aspect of the spinal cord; it was more predominant on the left side and was apparently limited in its lateral extent by the nerve roots. It extended from C-1 to D-7. The radio-opacity of the granuloma was confirmed (Fig. 6 ). Bacteriological examination of the specimen was negative.
Postoperative Course. The patient was treated with Beta-methasone, 4 mg daily for 6 weeks, to prevent the recurrence of the granulation; she made a good recovery. A radiograph of the cervical spine, 6 weeks fol- lowing the laminectomy, is shown in Fig. 7 . At her last follow-up examination 5 months after the second operation, she was well without any neurological deficits.
Pathology. T h e specimen was a strip of firm, pale-gray, lobulated tissue, measuring 15.0 cm in length, 1.7 cm in width, and 0.6 cm in thickness. Histological examination showed a poorly vascularized mixture of reticulum cells, fibroblasts, and histiocytes, m a n y of which either contained or were encrusted by a pale, brown, finely granular refractile material (Fig. 8) . None of the material was free from cells. A few sparsely distributed lymphocytes were present, but no giant cells were seen. Peripherally, the granulation tissue was bounded by a distinct b u t thin layer of collagen. The appearances were those of a foreign body reaction rather than of an infective process. The granular material was identical with the Steripaque seen previously in the abscess cavities and with some examined in a wet preparation. I t was best demonstrated by an unstained section m o u n t e d in an aqueous medium and examined by either d a r k field or phase contrast (Fig. 9 ).
Discussion

I t has been shown experimentally by
Kleinsasser and Warshaw G that barium sulphate, when injected into the peritoneal cavity, produced a granulomatous reaction The use of microbarium sulphate, however, is not entirely free from risk. In our patient it resulted in the formation of a granuloma, whose sterile granulation tissue and almost total lack of inflammatory cellular infiltration point to a pure foreign-body reaction rather than an infective process. I t is interesting to note that the presence of Steripaque in the brain and the ventricular system is harmless, whereas in the subdural space as shown in our patient it is not. This inconsistency is difficult to explain. Possibly the granuloma is the result of a foreign-body reaction by the mesenchymal tissue, since the three membranes of the spinal meninges are all apparently derived from mesoderm, although the arachnoid and pia mater appear to be closely related to neuro-ectoderreal tissue due to the migration of neural crest cells. 7 Yet it is curious to note that microbarium sulphate in contact with mesodermal tissue elsewhere in the body appears to be inert.
The time interval required for the production of barium sulphate granuloma is not known. Estimates have varied from 1 to 6 weeks. 4,5 In the present case, the symptoms started 6 weeks after the introduction of Steripaque, during which time it must have migrated from the posterior fossa to the dorsal spinal subdural space under the influence of gravity. This could have occurred only after the patient began walking at 1 week following the operation. Hence, we presume that the approximate time required for the production of the granuloma was 4 to 6 weeks.
Summary
We have reported the unique development of a radio-opaque granuloma in the spinal subdural space, following the use of Steripaque (nfieropulverized barium sulphate) in the management of a eerebellar abscess with subdural empyema.
